Purpose -The purpose of this paper is to define and describe Pugh matrix analysis as a method for decision making when there are multiple criteria that must be factored into a decision. Design/methodology/approach -Using theory and example, the author relates the use of Pugh matrix analysis to the successful selection of prioritized criteria in digital library projects. Findings -Pugh matrix analysis (PMA) is useful as a method for determining a course of action as well as gaining consensus with a project team. Because it is based on multiple criteria decision analysis techniques, PMA can help a team understand the relationship of multiple issues within a project as well as the individual perspectives project team members and the user community bring to the issues at hand. Originality/value -This paper fills a gap in the digital library project management literature by providing an overview of a useful tool to prioritize the issues, factors, and courses of action within a project that has multiple criteria decision points.
In this series we have been focusing on the dilemmas project managers face when they are trying to prioritize action items and options in a digital library project. As has been noted in earlier columns, different tasks within a project usually do not have the same level of significance to the overall success of the project. So far, we have explored the use of Pareto analysis (Cervone, 2009a) to determine which tasks or options will have the biggest impact and benefit overall in a project. Additionally, we have explored to the use of paired comparison analysis (Cervone, 2009b) , as a decision making tool when there is little or no objective data for making decisions.
Like Pareto analysis and paired comparison analysis, Pugh matrix analysis (Pugh, 1991 ) is a useful decision making technique for the digital library project manager who is confronted with a problem that has multiple dimensions and factors. Like the other methods, Pugh matrix analysis (PMA) is used to logically compare different options based on predefined criteria. However, unlike Pareto analysis and paired comparison analysis, PMA can be used in situations where there is more than one factor that may be the significant driving force in a project. Using the PMA process helps the project The current issue and full text archive of this journal is available at www.emeraldinsight.com/1065-075X.htm OCLC 25,4 228 team select the best possible option or options when there are a large number of good alternatives, and potentially many intervening factors, that must be taken into account.
Like many other types of comparison analyses techniques, the methodology of PMA is based on preference modeling (Ö ztürk et al., 2005) . However, unlike other methodologies that focus on selecting a single attribute as the most important factor in the decision making process, PMA is a multiple criteria decision analysis (MCDA) technique rooted in multi-attribute utility theory (Dyer, 2005) . The origins of most MCDA techniques can be traced back to engineering and allied fields. As a result, the processes of many MCDA techniques can be quite complex due to the requirements for creating rigorous models of different possible scenarios that are used as input into the decision making process.
For most digital library projects, it is not necessary to mathematically prove that a particular course of action is the optimal solution. Because of this, less complex MCDA techniques can be used effectively and appropriately to resolve a decision making scenario. It is exactly for this reason that PMA has become one of the most popular MCDA methods as it is one of the simplest MCDA models. PMA minimizes the use of complex mathematical formulas. While it may not be as mathematically rigorous as other methods, this is not a problem for most digital library projects. In fact, one of the big advantages of using this method is that is provides a means for incorporating sociological and political considerations into the decision-making process (Banville et al., 1998) . While these considerations may not be important when designing a bridge, the contextual environment is very important to the success of digital library projects. Therefore, using an MCDA method that incorporates "non-technological" issues into the process is an important factor when choosing a decision making process for digital library projects.
Using PMA
The process for using PMA is relatively straightforward and involves seven steps:
(1) Developing or choosing criteria for comparison.
(2) Selecting the factors to be compared. The criteria for comparison in a PMA are typically generated as a result of other processes the project team is engaged in. For example, a web site redesign project may result in several prototype models that are under consideration. Each one of these prototypes could be a criterion for comparison. Ideally the criteria will have been developed using a wide variety of inputs into the process. In this particular example, one of these inputs would be focus groups held with various segments of the library user population to determine the requirements of each of the populations segments. User input is also critical to the correct selection of factors to be compared. In our example, the factors to be compared will most likely arise from the issues discovered while conducting the focus groups. The primary jobs of the project team during this period will be to:
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. refine the list of factors by identifying criteria that must be included and any that should not be; and .
reduce the list of factors to those that are most important if the list is extensive. Analysis of which factors were identified the most can drive this decision making process.
Once these have been accomplished, a matrix can be drawn with the criteria along one edge and the list of factors options along the other. Most often, the criteria are listed down the x-axis and the factors along the y-axis. Included in this matrix are columns for the various totals that will be generated by the analysis as well as a row for the weighting factor to be applied as seen in Figure 1 . Assigning weights to factors is a critical component of the process. All the factors that will be identified will not be equally important, so a mechanism must be put into place to "weight" the factors in regard to their relative importance. A proven method to approaching this task is to allow each member of the team to individually assign a relative weight to each criterion based on how important they feel that factor is. Each team member distributes a predetermined number of points among the factors and comes up with their factoring scale. Then, the factor weights of all of the members are averaged to come up with an overall factor weight which will be used in the final matrix. However, if team members assign radically different values to the same factor, this should be discussed to understand what the different team members are considering in relationship to the factor.
Often, when the number of factors to be compared is five or less, 10 points are used to be distributed among the factors. With larger numbers of factors, the number to be distributed could be increased. However, it may be useful not to increase the number of points. By not increasing the number to be distributed among the factors, an elimination mechanism is put into effect which can potentially be used to discard factors from consideration. The next step is to define a baseline for comparison. In many cases, this baseline will be the current product or services but when designing a new product or service, the baseline will have to be one of the alternative criteria identified. For each factor comparison, the current alternative is evaluated in respect to the baseline as being better (þ 1), the same (0), or worse (2 1). It is also possible to use finer rating scales such as 3, 2, 1, 0, 2 1, 2 2, 2 3 to create a seven-point scale. Regardless of the number of points, positive numbers must reflect desirable ratings and negative numbers must reflect undesirable ratings.
To complete the ranking process, four scores will be generated: the number of plus scores, the number of minus scores, the overall total scores and the weighted totals. The overall total is computed by subtracting the number of minus scores from the number of plus scores. The weighted total is the score times the respective weighting factor. It is important to remember that the criteria with this highest score is not necessarily to most important, but the relative scores provide a useful mechanism for generating an ordered list of priorities or making a decision on the order in which to address issues.
An example
To see how this works, consider the example we have been using: a web design team is trying to decide which prototype would be best for the library's new web site. In our simplified example, three prototypes have been developed and as a result of discussions with the focus groups, three factors have been identified as being important: elimination of library jargon, quick identification of services, and enhanced searching of electronic resources. Figure 1 demonstrates what the first take of the matrix could look like.
Each one of the team members would be given a copy of this matrix. On their sheet, they would assign a weight to each factor (from a total number of 10 points to assign) and rank each prototype in relationship to each factor. Assuming a simple þ 1 (better), 0 (same), 2 1 (worse) ranking scale, each team member's sheet would look something like the example in Figure 2 .
When the weighting factors are applied to the scores, the example matrix in Figure 
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For this team member, clearly prototype 3 is the best choice. The team leader would complete the process by taking each team member's matrix and summating the totals into a single matrix. This summated matrix would represent the overall thoughts of the team and provide a baseline from which to move forward.
